Alterations in lung mechanics in decorin-deficient mice.
Decorin, a small leucine-rich proteoglycan with a widespread tissue distribution, is required for the normal fibrillogenesis of collagen in most tissues. Because collagen is important in determining the elastic behavior of the lung, we hypothesized that lung tissue mechanics would be altered in a mutant mouse in which the single decorin gene was abrogated by targeted deletion (Dcn-/-). Complex impedance of the respiratory system was measured in C57Bl/6 mice (Dcn-/- and Dcn+/+) using a small animal ventilator that delivers a volume signal with multiple frequencies to the trachea. A constant-phase model was fit to calculate airway resistance (R(aw)), tissue damping, and tissue elastance. Compliance of the respiratory system (C(rs)) was measured from a pressure volume curve during stepwise deflations. Lungs were excised, and parenchymal tissue strips were mounted in an organ bath for in vitro measurement of tissue impedance and quasistatic length-stress curves. In addition, pulmonary tissue was examined by immunohistochemistry and immunoblotting. In vivo, in the Dcn-/- mice, R(aw) was decreased and C(rs) was increased. Similarly, in vitro, length-stress curves showed increased compliance of the strips in the Dcn-/- mice. These alterations in lung tissue mechanical behavior in Dcn-/- mice support a critical role for decorin in the formation of the lung collagen network.